The combined expression of HOXA4 and MEIS1 is an independent prognostic factor in patients with AML.
HOXA4 gene expression is a predictor for outcome in normal karyotypic acute myeloid leukaemia (AML) patients. Given that Meis1 is a co-factor for Hox genes, we hypothesized that the combined expression of HOXA4 and MEIS1 might add prognostic information in these patients. When diagnostic samples from 246 AML patients were divided into three main groups based on gene expression levels of HOXA4 combined with MEIS1 we found that within the group of patients exhibiting low levels of HOXA4, those with a high expression of MEIS1 had a significantly worse outcome than those exhibiting low MEIS1 expression (P = 0.025). Moreover, this prediction was independent of cytogenetics, mutational status of the NPM1 and FLT3 genes as well as upon WBC and age. To evaluate the possible contribution of regulatory events underlying these observations, 157 patient samples were subjected to promoter hypermethylation analysis. We observed that 77% were HOXA4- and 15%MEIS1 hypermethylated and that this epigenetic alteration was highly correlated to the gene expression level (MEIS1: P = 0.001; HOXA4: P = 0.007). Finally, we found a higher expression level and a higher frequency of hypermethylation of HOXA4 among patients with NPM1 mutations. In conclusion, our data show that the combination of low HOXA4 and low MEIS1 gene expression is a favourable predictor for outcome in all AML patients and that the expression levels are governed by the methylation state of these genes.